Efficient navigation is a critical component of fitness for most animals. While most species use a combination of allocentric (external) and egocentric (internal) cues to navigate through their environment, subterranean environments present a unique challenge in that visually mediated allocentric cues are unavailable. The relationship between egocentric spatial cognition and species differences in ecology is surprisingly understudied. We used a maze-learning task to test for differences in egocentric navigation between two closely related species of mice, the eastern house mouse, Mus musculus musculus, and the mound-building mouse, Mus spicilegus. The two species are sympatric in Eastern Europe and overlap in summer habitat use but differ dramatically in winter space use: whereas house mice occupy anthropogenic structures, mound-building mice survive the winter underground in intricate burrow systems. Given species differences in burrowing ecology, we predicted that M. spicilegus would learn the maze significantly faster than M. m. musculus when tested in complete darkness, a condition that eliminated allocentric spatial information and served as a proxy for the subterranean environment. We found strong support for this prediction. In contrast, the two species performed equally well when different mice were tested in the same maze with lights on. This context-specific species difference in spatial cognition suggests that enhanced egocentric navigation in M. spicilegus is an adaptation to the burrow systems on which the overwinter survival of young mound-building mice depends. The results of this study highlight the importance of ecological adaptations to the evolution of cognitive traits.
From the long-distance migrations of pelagic seabirds, to a newborn wallaby's journey from mother's birth canal to teat (Croxall, Silk, Phillips, Afanasyev, & Briggs, 2005; Egevang et al., 2010; Schneider, Fletcher, Shaw, & Renfree, 2009; Tyndale-Biscoe & Renfree, 1987) , the ability to navigate from one location to another is a critical component of fitness for most nonsessile organisms. To accomplish these nonrandom movements, animals use allocentric (external) cues, such as the sun, stationary terrestrial objects or odour trails, and egocentric (internal) signals from the proprioceptive, vestibular or somatosensory systems (Shettleworth, 2010) . Whereas allocentric navigation can incorporate multimodal sensory information from both local and distant cues, egocentric navigation relies on input generated by an organism's own movement. Experimental studies subdivide egocentric navigation into path integration (colloquially, 'dead reckoning') and route-based navigation. While both rely on the ability to update spatial position based on input from the proprioceptive and/or vestibular systems, path integration is tested by displacing test subjects from a starting point and measuring homing ability, whereas route-based navigation tests subjects' ability to learn and remember a series of turns in a point-to-point system such as a maze (Benhamou, 1997; Shettleworth, 2010) .
Few organisms use just one type of cue and most combine allocentric and egocentric information to form a spatial representation, or cognitive map, of their surroundings (Etienne, Maurer, & Seguinot, 1996; Etienne et al., 1998; Shettleworth, 2010 ). Yet most work on the evolution and mechanistic basis of vertebrate spatial abilities has focused on allocentric cue use. In this context, comparative studies in a wide range of taxa suggest that species, population and sex differences in spatial learning ability, and reliance on different types of external cues for navigation, are shaped by differences in ecology as it relates to space use (e.g. social structure: Gaulin, FitzGerald, & Wartell, 1990; migratory behaviour: Pravosudov, Kitaysky, & Omanska, 2006; foraging ecology: Clayton & Krebs, 1994; Pravosudov & Clayton, 2002; environmental complexity: Bruck & Mateo, 2010; du Toit, 
